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1 

* H3o6peTeHHe othochtch k BbicoxoMO/ie- 

kyiLHpHblM COeAHHeHHHM, a HMeHHO K CHHTB— 

3y nonHypeTaHOB, Haniefliimx iunpoKoe npH- 
MeHeHHe b paa/iHHHbix 06 nacrsix tgxhhkh. 

Ha Be ere h cnoco6 nonyneHHH nonnypeTa- 
hob KOHfleHcaiweft b pacTBope flHH30UHaHa-. 

TOB C AHOTiaMH [!].. 

HeaocraTKH H3BecTHoro cnoco6a - Heo6~ 

XOAHMOCTb CHHTe3a AOporOCTOJOUHX AHH30- 

imaHaTOB, ncrrepH pacTBopH m octh noniiype- 
TaHaMH b pe3y/iBTaTe bo3hhkh OBeHHH npo-. 

CTpaHCTBeHHblX C11IHBOK 3a CHGT BSAHMOAeft- 

ctbhh ypeTaHOBbix rpynnHpoBOK nonnMepHbix 
ueneft c H30UnaHarHbiMH rpynnaMM c o6pa- 
30BaHHeM anno4>aHaTHbixcTpyKrypH rpyaHDCTb 
nonyneHMfl nHHeflHwx noimMepoB. 

HaH6onee 6/ih3Khm k n3o6peTeHHK) no 
TexHHHecKOfl cymHocTH MBnfleTCH cnoco6 no- 
nyneHHfl nonHyperaHOB nonHKOHAeHcaimeft b 

paCTBOpe npOH3BOJ5HbIX flHOHOB C AHOMHHaMH 

c nocnenyiouxHM Bbi ca jkhbbhh gm no/my peTa- 

Ha BOflOfl [21. 

HeflocTaTKH raxoro cnoco6a nony Hernia 
nonHyperaHOB - HH3KHe Bbixonbi h HH3Kne 
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B5i3KOCTHbie xapaKTepHCTHKH nonHMepos, 06— 
ycnoBneHHbie npoTexaHHeM no6oHHbix npoueo- 
cob B3aHMOAeflcTBHH xnop^pMHarnbix rpyn— 

rmpOBOK C paCTBOpHTe JTHMH H rpeTHHKblMH 

aMHuaMH, HcnonfasyeMbiMH b xanecTBe a&- 
ixenropa x/iopHCToro Bonopona. ^o npHBO- 
aht k rH6enn <}>yHKiiHOHani>Hbix rpyrm; TpyA- 

HOCTb XpaHGHHH H TpaHCnOpTHpOBKH 6HO-JC/K>p- 

4>opMnaTOB, o6ycnoBneHHafl nerKocTb» hx 
rnAponH3a, conpoBOJKAaioiUHftcsi o6pa30BaHH- 
eM MOHOtJjyHKUHOHanBHbix npHMeceR h yBem- 
neHHeM naBneHHH (npH rwponH3e Bbwens- 
lOTCfl COOj HC0j ; a Taxace nporexaHHeM 
HHTeHCHBHoft KopposHH; Heyflo6cTBO pa6oTbi 

C eHCXnOD^pMHaTaMH, 6cWIblliHHCTBO H3 KO- 

Topwx jkhakocth; rpynHocTb ohhctich 6ko- 
xnop4x>pMHaTOB. o6ycnoBneHHafl hx bucokh- 
mh TeMneparypaMH KHneHHH, ohh okh major -- 
ch ratuib neperoHKoft b BaxyyMe; HeBOSMQ*- 
HocTb cHHTe3a nHHeftHbix nonHyperaHOB c 
6oKOBbiMH 4)yHKUH0HBJibHbiMH rpynnaMH 
(HanpwMep OH-rpynnaMH) , c KOTopw- 

MH XJ10D(})0pMHaTbI BXTHBHO peaHipy- 
WT. 
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. Uem> B3o6pereuHfl - nonyseHHe nonHype- 
raHa nHHeAHoro crpoeHHfl, pacTBopHMoro b 
op rami h ecxHX pacTBopHTenflx, a TaiOKe no- 
BuuieHHe npoaeHTa ero Bbixoaa. 

yKa3aHHafl nenb n octk raeTCH tqm, hto 
b xanecrBe npoH3BOflHbix ohohob Hcnom>3y- 

KXT aKTBBHpOBaHHblB 6HC-Kap60HaTbI flHOnOB 

o6mefl tJ>opMynbi 
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II 



o 

H 



X-O — C — 0 — R — 0 — C — 0 — X, 

ce 

-0«' 

.. . .ce 

. R- CCHaJx— CcH^Ja — t — (CH a ) 4 — , 




h nonHKOimeHcaiDDp npoBonHT npn 75-120 C. 

IlcwiyHeHHbie tbkkm oopasoM norar/pe— 
tam>i nonHocTBK) pacTBopHMti b opraHHneo- 

KHX pacTBopHTensix, TBK KaK H , N'-ilHMeTHn- 30 
"$6piwiaMHfl (jlM<t>A), N ! , 1^ -flHMeTHnaueTaMHfl, 
N -werHniiHppoTiHnoH, M -xpe3on, CMecb . 
TerpaxnopaTBHa c 4>eHonoM (3:1). ripHBe- 
sxennas bhskoctb nonyneHHbix nonwyperaHOB 
0,5-1,6 jxn/r b M-xpe3one, bmxoa 69- ^ 
94% b sbbhchmocth or ycnoBHfi peaxuHH 
h npHpoflbi axTHBHpyiomeft rpynnbu 

CHHTe3HpoBaHHbie noTiHMepBi xapaxrepH- 
ayiOTCfl no npHBeneHHoft bh3kocth hx pacr* 
BopoB h flflHKUMH HK-cneKTpa/ibHoro ana- 
nH3a. 



naBuiHfl nomiMep oTtfjH/iBTpoBbiBaxyr, npoMbi- 

BaJOT 3T-H7lOBbIM CnHpTOM, 3KCTpa TO py IOT 

cnupTOM b annapaTe CoxcneTTa h cyuiar. 
Bbixon 88%; *lnP 1.4 nn/r b M-Kpe3one 
5 npH 25°C, C 0,5 r/nn. 

n p h m e p 2. CHHTe3 nonHypeTana 
ocymecTB/iHxrr b coorBercTBHH c MeTOflHKoft, 
npHBeneHHofl b npHMepe 1, c toh pa3HHuefl, 

HTO B KBHeCTBe BKTH BHpOBBHH OPO OHC-Kap- 

10 6oHa-ra Hcnonfc3yiOT 6hc- r2,4-flHHHTpo(xap- 
6o(})eHOKCH)]-l,3-nponaHCHon (£LHK<t>n). 
Bbixon nonHyperaHa" 69%; *lnP 0,60 nn/r 
b M-Kpe3orie npn 25° C, C 0,5 r/nn. 
. n p h m e p. 3- OiHTea nonHyperaHa 
15 ocyiuecTBninoT b cooTBeTCTBHH c MeroaHKofl, 
npHBeAeHHofl b npHMepe 1, c roft paaHHuefi, 
hto b KanecTBe axTHBHpoBaHHoro 6hc- 
Kap6oHara HcnonBayioT 6Hc-[2,4,6-^rpHxnop 
(xap6o4)eHOKCH)]-l,3-nponaHflHon (TXK<t>FI). 
20 Bbixon nonHyperaHa 83%; *LnP 0,61 nn/r, 
b M-Kpe3one npn 25 0 C ( C 0,5 r/nn. 

npHMep 4. CHHTea nonHyperaHa 
ocyuiecTBnHKrr b cootbgtctbh h c MeroflHKoft , 
npHBeneHHofl b npHMepe 1, c rofl pa3HHnefl, 
25 hto b KanecTBe aKTHBHpoBaHHoro Kap6oHa- 
Ta Hcnora>3yiOT 6Hc-neHTaxnop(xap6o4>eHOK-. 
CH>-l,3^iponaHflHon (nXK*n). Bbixon no- 
nHyperaHa 68%; tnP °' 48 fl/l/r B "-"Pe- 
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II p H m e p 1. K pacTBopy 1,16 r 
(OiOl Moafl) reKcaMeTHneHflHaMHjia (rM/lA) 
b 16,6 Mn N , N -flHMeTHm})opMaMHaa no6aB- 
nHior 4,06 r BKTHBHpoBaHHor^o 6HC-Kap6oHa- 
tb hb ocHOBe 1 ,3-nponaHAHona h n -HHTpo- 
4)eHona npH KOMHarHbfl reMneparype, Ha— 
6nionaeTCH paaorpeBaHHe peaxuHOHHoro pacr— 
Bopa b peaynbTare 9K3orepMHHecKoft peax- 
uhh. PeaxitHOHHyio CMecb nepeMeiuHBajor 
npH koMHarHOH TeMnepaType b TeHenne 
45 mhh, a 3areM noMemeoor b cnnHKOHO- 
Byio Sbhio np« 105°C (npn komhbthoh TeM- 
nepaType nonHMep Bkn^uaer H3 pacrBopa, 
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3one npH 25 C, C 0,5 r/nn. 



npu HarpeBaHHH no 105 C - roMoreHHMft 
pacTBop). riepeMeumBaHHe nponon?KajoT npH 
105 C b reneHBe 2,5 h h ropflHHH peaK- 

ZZHOHHblH paCTBOp Bbl/IHBaiOT B BOny. Bbl- 



II p h m e p 5. K pacTBopy 1,16 r ' 
(0,01 Mona) reKcaMerHneHnHaMHHa b 

16,7 MM N , K -flHM GTH pMaMHflB fl06aB- 

nsocrr 4,20 r 6nc>-[*\ -HHTpo(Kap6o(J)eHOKCH- 
-1 ,3-6yraHflHona (IIHK^B). Ha6raoAaercfl 
paaorpeBaHHe peaxuHOHHoro pacr bo pa b pe— 
3ynbraTe 3 K3 orepMHHecKofl peaxcHH. Peax— 
ujHOHHyK) CMecb nepeMeuiH Baior npn komhbt- 
hoh reMneparype b TeneHHe 0,5 h, a 3a- 
TeM npH 75°C b reneHHe 3 h (nonHMep 
paCTBOpHM B N , N -flHMeTH/i4>opMaMHne npn 
KOMHarHott reMneparype). PeaKUHOHHwtt pacT- 
Bop BbinHBaxyr b Bony, BbinaBiiiHR nonHMep 

OT^H nBTpOBblBaJOT , npOMBIBBlOT BOnoft, 3KC— 

TparapyioT boaoh b anna pare CoKcneTra 
h cyuiar. Bbixo^ 91%, *l nP 0,96 nn/r b 
M-Kpe3one npH 25°C, C 0,5 r/nn. 

II p h m e p 6. CHHTes nonHMepa ocy- 

meCTBTMIOT B COOTBeTCTBHH C MeTOflHKOft, 

npHBeneHHofl b npHMepe 5, c roft raniiB pa3- 
50 s HHueft, hto Hcnom>3y}OT 6HC-^neHraxnop(Kap- 
t 6o4)eHOKCH)- 1 ,3— oyraHAHon (nXK*5). Bh- 
.xoa 71%, Inp °.43 nn/r b M-Kpe3one npn 
25°C, C . 0,5 r/nn. 

TI p h m e p 7. . CHHre3 nonHMepa 
ocymecTBJisnoT b coorBercTBHH c MeronHKofl, 
npHBeneHHofl b npHMepe 1, c toh paaHHuefl, 
hto peaxuHio npoBonOT b reKcaMeTMn4)OC(|)op- 
rpHaMHne. Bwxon nonHyperaHa 89%, triP 
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b M-Kpe3one, 
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0,7 An/r npH 
C 0,5f/nn. 

II p M m e p 8. CiiHTe3 no/mypeTaHa 

OCyiUeCTBTlSDOT B COOTBeTCTBHH C MeTOflHKOft, 

npHBeaeHHOft b npHMepe 1, c Toft paammeft, 
hto b KanecTBe kaTanHaaropa b pe ax oh oh- 

HyK> CMeCb BBOART TpHSTHnaMHH («3 pacne— 

ra 2,2 mow tphsth naMHK a Ha 1 Mom> ah- 
aMHHfl). Bbixofl nonnypeTaHa 90%, 

^ n pl,6 an/r b M-Kpe3one npn 25°C, * 

C 0,5 r/an. 

n p h m e p 9. CHHTe3 no/DfypeTaHa 

OCyiUeCTBHSDOT B COOTBeTCTBHH c npHMepoM 

2 c Toft pa3HHueft, hto b peaxioioHHyio 

cMecb b KasecTBe Kaf amfaaropa bbqact tph- i 5 

3THnaMHH (h3 pacnera 2,2 mom hb 1 Mom> 

anaMHHa). Bhxoa no/my peraHa 82%; 

*LnP 0,75 an/r b M-Kpesone npn 25°C t 

C 0,5 r/an. 

n p h m e p 10, Ghhtg3 nonHypeTaHa 
ocyinecTBnjnor b COOTBeTCTBHH c npHMepoM 
3, c toh pa3KHiieft, *rro b peaxuHOHHyio 
CMecb b KanecTBe KaranHsaTopa bboast 
tphsth jtbmhh (h3 pacHera 2,2 mom' Ha 
1 Mont. flHaMHHa). Buxoa nonHyperaHa 88%, 
t,nP 0,85 an/r b M-xpe3one npH 25°C, 
C 0,5 r/an. 



H p B m g p 11. Chhts3 noimypeTaHa 
ocymecTBnHioT b c ootbctctbh h c npHMepoM 
4 , c toh pa3HHnefl, tto b peaKimoHHyio 
CMecb b Kane ct Be Kara/in 3aropa bboaht Tp«- 
3TKnaMHH (k3 pac^era 2,2 Moral Ha 1 Monb 
flHBMHHa). Bhxoa 79%;*LnpO,75 an/r b 
M-Kpe3one npH 25°C, C 0,5 r/an* 

J J p h m e p 12. Chht63 ocyuiecrBJia-: 
wt b COOTBeTCTBHH c MeTOjxHKoft , npH»eAeB— 

HOfl B npHMCpe 1, C TOfl AHUlb pa3inmeft, HTO 

BMecTo reKcaMeTHJieHAHaMHHa ncnonbsyiOT 
4,4-flKaMHHOflH«})eHHnMeTaH (ilAjlM) h pe- 
aKUHio npoBonnr npH 120°C. Bhxoa nonHMepa 
89%, tnP 0,84 An/r b Mrxpesone npn 
25°C, C 0,5 r/an. 
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n p h m e p "13. Chht©3 ocymecTBn*- 

WT B COOTBeTCTBHH C MeTOAHKOfl, npHBefleH- 

hoh b npHMepe 1/ c toh paoHHueft, hto ho- 

nO7Ib3yi0T T* -( 2-OXCH3THn)-OTHJieHAHaMHH 

(OSjlA), a noAHKOHAeHcanHio npoBOABT npn 
KOMHfiTHofl TeMJieparype b Te^erae 16 h. 
Bwxoa nonHMepa 94%; 1^1,06 jui/r b • 
ahm eTH 7i4>opMaMH ne npH 25°C, C 0 ,5 r/an. 

OcHOBHjue xapaKTepHCTHKH nonyneHKbix 
norafypeTaHOB npHBeneHbi b Ta6nHne» 
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npbncvi?KeHHe TaSaHUbi . 
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onoB c AnaMHHaMH c nocneny>oiUHM Bbme/ie- 
HHeM nomiypeTaHOB, o t n h h a 10 w h ft — 
c h TeM, hto, c ueiu>K> ronyHeHHfl no/m— 

ypeTSHOB nHHeflHOro CTpOeHHH, paCTBOpHMO- 

ro b opraHHHecKKX pacTBopHTenJix, a rax- 
>Ke noBwmeHHH bbixoaa h bhskocthux xa- 

paKTepHCTHK B Ka^eCTBe npOH3BOflHWX- flH- 

otiob Hcnonb3yioT axTHBHpoBaHHbie 6hc— xap- 
6oHQTbi ahoaob o6mefl 4»pMy/ib! 



0 . o 

X_0-C — 0— R-0-C-0- 



* nHKOn - 6nc- -HHTpo(Kap6cx})eHOKCH )-l ,3-nponaHAHon 

* * TM*A - reKcaMeTHral>oc4)opTpHaMHa. 

IlpHMeHeHHe npennaraeMoro cnocooa no; 
nyieHKfl no/myperaHOB o6ecneHHBaer no 
cpaBHeHHK) c H3BecTHBiMH cnoco6aMH BblCO- 

KHe BfalXOflbl H BH3KOCTHbie xapaKTepHCTHKH 

ueneBbix nonnyperaHOB, o6ycAOBneHHbie bos- 
MOJKHocTbio npoBeaeHHH nonHKOHaeHcauHH 
b BbicoKononflpHbix pacTBopHTe/inx (HanpH- 
M ep, b N , N -flHMeTHniJx^pMaMHfle, rexcaMe- 
THn4)oc(JopaMHAe ) h ot cy tctbh eM noSoHHbix 
peaxuHfl, npHBonflnmx k rti6em (JiyHxuHOHaAB— 
hmx rpyim; Bbicoxyio rHnpo/iHTHHecxyK) yo- 

TOfiHHBOCTb aKTHBHpOBaHHblX 6HC-Kap6oHaTOB f ; 
nerKCXTTb TpSHCIIOpTHpOBKH h xpaHeHHH B 

TeHGHHe npofloroKHTenbHoro BpeMeHH, orcyT- 
CTBHe onacHocTH BbiAeneHHH ra3oo6pa3Hbix 
pponyxTOB h, cooTBercTBeHHO, noBbinieHHfl 
naBneHHfl; crrcy tctbh e Koppo3HH; crporo rm- 
HeftHyio crpyKrypy no/my peTaHOB, ooycnoBneH- 
nyio oTcyrcTBHeM peaKiiHH BeTB/ieHHfl h cuikb- 

KH; nerKOCTb OTOCTKH HCXOAHblX MOHOMepOB 

o6uhhoA nepeKpHCTanmi3auHH; bosmojkhoctb 
CHifreaa AHHeftHbix noAHyperaHoB c paannnHbi- 
mh 6oKOBbiMH ^jyHKUUoHanbHbiMH rpy nnaMH ( Ha- 
npHMep, -$H, -COOH, —OH rpynnaMti) ,o6yc— 
noBneHHyio BbicoKoft ceneKTH bh ocrbio axTHBH- 
poBaHHbix Kap6oHaTHbix rpynirapoBOK, He 
BsaHMOAeftCTByioimix c y Ka3aHHbiMH rpynmi- 4Q 

POBKHMH. 
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OopMyna « a o 6 p e t e h h h 

Cnoco6 nonyMeHHsr noAHyperaHOB nonw*- 
kojia^h cbhh e H b pacTBope npon3BOAHbix ah- 
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h nonHKOHAeHcauHio npoBbAHT npH 75-120°C. 

HCTOHHHKH HH^XDpMaUHH* , 

npHHsmbie bo BHHMSHne npn aKcneprHse 
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